3,7-dihydro-4H-imidazo [4,5-d] [1, 2, 3] triazin-4-one, 2-azahypoxhanthine (AHX; 1) (Method A)
To a stirred solution of NaNO 2 (400 g, 5.80 mol) in H 2 O (1.5 L) was added dropwise 5-amino-1H-imidazole-4-carboxamide hydrochloride (AICA·HCl; 2·HCl) (124 g, 0.762 mol) at 0 °C for 30 minutes.
After being stirred for 1 hour, the reaction mixture was filtered, and the residue was washed with THF. The residue was dried in vacuum at room temperature to afford 4-diazo-4H-imidazole-5-carboxamide (DICA) as crude material.
To a stirred solution of the crude material including DICA in H 2 O (300 mL) was added 25% aqueous NH 3 (400 mL) at room temperature. After being stirred for 30 minutes, the reaction mixture was evaporated under reduced pressure. The residue was added to MeOH, then filtered to remove insoluble red solid. To a stirred of the filtrate was added activate carbon at room temperature. After being stirred for 12 hours, the mixture was filtered, evaporated under reduced pressure to afford 2-azahypoxanthine (AHX; 1) (68 g, 0.495 mol, 65%, 2 steps) as a white solid. 3,7-dihydro-4H-imidazo [4,5-d] [1, 2, 3] triazin-4-one, 2-azahypoxhanthine (AHX; 1) (Method B)
To a stirred solution of NaNO 2 (400 g, 5.80 mol) in H 2 O (1.5 L) was added dropwise 5-amino-1H-imidazole-4-carboxamide hydrochloride (AICA·HCl; 2·HCl) (124 g, 0.762 mol) in 6 M HCl (500 mL) at 0 °C for 30 minutes. After being stirred for 1 hour, the reaction mixture was filtered, and the residue was washed with THF. The residue was dried in vacuum at room temperature to afford 4-diazo-4H-imidazole-5-carboxamide (DICA;
8) as crude material.
A suspension of the crude material DICA (8) (19.7 g, 0.144 mmol) in MeOH (300 mL) was stirred at 60 ºC for 10 hours. After cooling, the reaction mixture was added activate carbon until the color of the red solution was changed to the dark. After being stirred for 12 hours at room temperature, the mixture was filtered, evaporated under reduced pressure to afford 2-azahypoxanthine (AHX; 1) (17.5 g, 0.128 mol, 89%, 2 steps) as a white solid. 6-Hydroxy-3,7-dihydro-4H-imidazo [4,5-d] [1, 2, 3] triazin-4-one (AOH; 3)
To a stirred of solution of AHX (1) (68.5 mg, 0.500 mmol) in 10 mM phosphate buffered saline (pH 7.4, 1 L) was added to XOD (20 mg). After being leaving to stand at 30°C for 12 h, XOD (10 mg) was repeatedly added to the reaction mixture every 12 h twice. Then, the resulting mixture was evaporated to dryness under reduced pressure. 
1-azido-5-(chloromethoxy)pentane (9) was prepared according to ref 1) . To a stirred solution of S9 (87.2 mg, 0.676 mmol) in TMSCl (2 mL) was added (HCHO) n (17.3 mg, 0.563 mmol) at 0 ºC under an argon atmosphere.
After being stirred for 1 hour at room temperature, the reaction mixture was concentrated under reduced pressure to afford 9 as the crude material. The crude material including 9 was applied to the following reaction without further purification.
To a stirred suspension of 1 (235 mg, -((1-(5-((4-oxo-3,4-dihydro-5H-imidazo[4,5-d] [1, 2, 3] 
To a solution of 10 (33 mg, 0.11 mmol) and 12 2) (32 mg, 0.11 mmol) in a 1 : 1 mixture of CH 2 Cl 2 and MeOH (total 6 mL) were added CuSO 4 (11 mg, 56 µmol) and sodium ascorbate (12 mg, 56 µmol) at room temperature.
The reaction mixture was stirred for 24 hours. Then, the resulting mixture was filtered through a pad of Celite and concentrated under reduced pressure. The residue was purified by silica gel column chromatography (CHCl 3 /MeOH = 10:1 to 7:1) to afford 13 (26 mg, 50 µmol, 45%) as a colorless oil.
Analytical data for compound 13 1, 155.8, 153.4, 147.1, 146.1, 124.2, 118.1, 77.7, 70.1, 63.3, 61.6, 57.0, 51.2, 41.1, 36.6, 35.6, 30.8, 29.7, 29.6, 29.4, 26.7, 24 .0. (1) We first tried to prepare AHXr (4) by the direct condensation reaction of AHX (1) and tetraacetyl ribose (25) proceeded by treatment with TMSOTf and BSA.
HRMS (ESI)
3 But, the yield and regioselectivity were furnished in unsatisfacutly results. Additionally, separation of both isomers was difficult. Therefore, we planned the synthesis of 4 and its derivatives from inosine (14) . 
To a stirred solution of inosine (14) (20.9 g, 73.5 mmol) in DMF (260 mL) were added imidazole (26.4 g, 0.388 mol) and TBSCl (38.7 g, 0.257 mol) at room temperature under an argon atmosphere. After being stirred at 60 ºC for 48 hours, the resulting mixture was poured into H 2 O at 0 ºC. The white precipitate was filtered and dried in vacuum at 60 ºC to afford a crude material including 14a.
To a stirred solution of the crude material including 14a and 1-chloro 2,4-dinitrobenzene (16.4 g, 80.9 mmol) in DMF (500 mL) was added K 2 CO 3 (20.3 g, 0.147 mol) at room temperature under an argon atmosphere.
After being stirred at 60 ºC for 48 hours, the resulting mixture was poured into H 2 O at 0 ºC. The spectra data of 15 was in good agreement of reference 4). 15 1, 145.6, 141.2, 140.4, 134.2, 131.0, 129.5, 122.4, 121.3, 113.7, 89.5, 87.4, 72.8, 71.8, 63.6, 26.0 (3C), 25.8 (3C), 25.7 (3C), 18.6, 18.0, 17.8, -4.46 (2C), -4.55, -5.23, -5.43, -5 2R,3R,4R,5R)-3,4-bis((tert-butyldimethylsilyl) 
To a stirred solution of 17 (1.76 g, 2.29 mmol) in DMF (10 mL) was added NH 4 F (425 mg, 11.5 mmol) at room temperature. After being stirred for 24 hours, the resulting mixture was poured into H 2 O at 0 °C, and extracted with Et 2 O. The organic layer was washed with brine, dried over anhydrous MgSO 4 , filtered and concentrated under reduced pressure. The crude material including 18 was applied to the following reaction without further purification.
To a stirred solution of the crude material including 18 in a 3 : 1 mixture of MeCN and 2 M HCl (total 8 mL) was added NaNO 2 (453 mg, 6.57 mmol) at 0 °C. After being stirred at the same temperature for 1 hour, the resulting mixture was poured into H 2 O, and extracted with CH 2 Cl 2 . The organic layer was dried over anhydrous 2R,3R,4R,5R)-3,4-bis((tert-butyldimethylsilyl) oxy)-5-(hydroxymethyl)tetrahydrofuran-2-yl)-3,7-dihydro-4H-imidazo [4,5-d] [1,2,3]triazin-4-one (20) To a stirred solution of 19 (301 mg, 0.453 mmol) in DMF (3 mL) was added ethylenediamine (1 mL) at room temperature. After being stirred at 60 ºC for 2 hours, the resulting mixture was poured into H 2 O at 0 °C, and extracted with EtOAc. The organic layer was washed with 2 M HCl, brine, dried over anhydrous MgSO 4 , filtered. 2R,3R,4S,5R )-3,4-dihydroxy-5-(hydroxymethyl)tetrahydrofuran-2-yl)-3,7-dihydro-4H-imidazo [4,5-d] [1, 2, 3] 13 C NMR (125 MHz, CD 3 OD): δ 160. 1, 147.3, 143.4, 126.7, 91.4, 87.8, 76.4, 72.1, 62.9 . 2R,3S,4R,5R)-3,4-dihydroxy-5-(4-oxo-3,4-dihydro-7H-imidazo [4,5- 
To a stirred solution of 20 (87.0 mg, 0.175 mmol) in CH 2 Cl 2 (3 mL) were added 1H-tetrazole (49 mg, 0.70 mmol) and dibenzyl N,N-diisopropylphosphoramidite (0.13 mL, 0.385 mmol) at 0 °C under an argon atmosphere.
After being stirred at the same temperature for 20 minutes, the reaction mixture was added TBHP (5.5 M solution of n-decane, 0.13 mL, 0.70 mmol) at -78 ºC. After being warmed to 0 ºC for 1 hour, the resulting mixture was poured into saturated aqueous Na 2 S 2 O 3 and extracted with EtOAc. The organic layer was dried over anhydrous Na 2 SO 4 , filtered and concentrated under reduced pressure. The residue was passed through a short silica gel column chromatography (n-hexane/EtOAc = 3/1 to 1/3) to afford a crude material including 20a.
To a stirred solution of the crude material including 20a in THF (3 mL) was added TBAF ( , 3120, 2945, 2885, 1708, 1545, 1522, 1420, 1196, 1067, 932 . 5-azidopentyl) oxy)methoxy)methyl)-3,4-dihydroxytetrahydrofuran-2-yl)-3,7-dihydro-4H-imidazo [4,5-d] [1,2,3]triazin-4-one (23) To a stirred solution of 19 (150 mg, 0.226 mmol) in (CH 2 Cl) 2 (3 mL) were added i-Pr 2 NEt (3.0 mL, 17.6 mmol) and 1-azido-5-(chloromethoxy)pentane (9) (300 mg, about 1.69 mmol) at 0 ºC under an argon atmosphere. The reaction mixture was stirred at 60 ºC for 12 hours. Then, the resulting mixture was poured into saturated aqueous NH 4 Cl at 0 °C, and extracted with CH 2 Cl 2 . The organic layer was dried over anhydrous Na 2 SO 4 , filtered and concentrated under reduced pressure. The residue was passed through a short silica gel column chromatography (n-hexane/EtOAc = 3/1 to 1/1) to afford a crude material including 21.
To a stirred solution of the crude material including 21 in DMF (3 mL) was added ethylenediamine (1 mL) at room temperature. After being stirred at 60 ºC for 4 hours, the resulting mixture was poured into 1 M HCl at 0 °C, and extracted with EtOAc. The organic layer was washed with brine, dried over anhydrous MgSO 4 , filtered and concentrated under reduced pressure to afford a crude material including 22.
To a stirred solution of the crude material including 22 in THF (3 mL) was added TBAF (1.0 M solution of THF, 0.55 mL, 0.550 mmol) at 0 °C under an argon atmosphere. After being stirred for 40 minutes, the resulting mixture was concentrated under reduced pressure. The residue was purified by silica gel column chromatography 146.0, 142.6, 128.3, 96.2, 90.5, 85.1, 76.3, 71.7, 68.4, 67.8, 51.9, 30.0, 29. N-( (1-(5-((((2R,3S,4R,5R)-3,4-dihydroxy-5-(4-oxo-3,4-dihydro-7H-imidazo[4,5-d] [1, 2, 3] triazin-7-yl)tetrahydrofuran-2-yl)methoxy)methoxy)pentyl)-1H-1,2,3-triazol-4-yl)methyl)-5-((3aS,4S,6aR)-2-oxohexahydro-1H-thieno [3,4- 1, 154.9, 147.6, 146.3, 142.9, 126.4, 124.2, 119.8, 91.0, 85.4, 76.2, 71.9, 68.8, 68.0, 63.3, 61.6, 57.0, 51.3, 41.0, 36.6, 35.6, 31.0, 30.4, 29.7, 29.4, 26.7, 24 
